Purpose: The aim of this study is that the prevalence of rotavirus infection was evaluated by each group and clinical features of group A, B and C rotaviruses infections were described respectively to compare one with another. Methods: Between January 2010 and December 2010, we enrolled a group of children below 10 years of age admitted for management of acute diarrhea at the Catholic University of Korea Bucheon St. Mary's Hospital. A total of 310 stool samples documented to be free of common bacterial pathogens were collected from children with diarrhea. The presence of group A, B or C rotavirus is indicated by amplification of DNA segments of the expected lengths after the first and second PCRs Results: In a total of 310 stool specimens, 40 (12.9%) specimens were positive for rotaviruses. These included 23 (7.4%) positive for group A, 5 (1.6%) for group B and 12 (3.9%) for group C rotaviruses. Group B rotavirus infected patients had significantly less diarrheas per day (group A: P =0.01, group C: P =0.01) and shorter duration of vomiting days (group A: P =0.03, group C: P =0.03) than those with group A and C rotaviruses infection respectively. All the group B rotaviruses had been isolated in March and October. Group C rotavirus infections were prevalent during late summer and early winter and peaked in October. Conclusion: These findings indicate that group B and C rotaviruses are notable causes or the contributing causes of diarrhea among infants and children in Korea.
Introduction
Rotavirus is one of the most important causes of acute gastroenteritis in mankind and animals world-widely 1) . Group A rotavirus has been considered as the major cause of severe diarrhea in mankind, whereas the clinical importance of group B and C rotaviruses gastroenteritis remains unclear 2) .
Occasionally called adult diarrhea rotavirus, group B rotavirus is distinct genetically and antigenically from group A and group C rotaviruses 2) . The prevalence of group B rotavirus is not as high as that of group A rotavirus; however, serological findings indicate that group B rotaviruses are distributed so wide that most people could acquire antibodies to the virus early in life at least in prevalent areas 3) .
As few laboratories provide specific diagnoses of group B rotavirus, there is a scarcity of studies concerning group B rotavirus infections; therefore, the epidemiological patterns and clinical influence are poorly understood.
Averagely, the worldwide seroprevalence of group C rotavirus infection is nearly 33%, with a peak in the older age groups [4] [5] [6] [7] . Despite a number of reported studies on sporadic cases of severe diarrhea or outbreaks of gastroenteritis caused by group C rotavirus in many countries, the prevalence of group C rotavirus and a clinical importance of the disease caused by this virus remain uncertain [8] [9] [10] [11] [12] [13] [14] [15] .
The clinical features of group A rotavirus-infected patients have been described broadly 16) . Most studies have reported fever, a high frequency of vomiting and dehydration, which lasted for 1-9 days 17) . The majority of patients infected with group B rotavirus experienced vomiting and/or abdominal pain along with diarrhea, but fever was reported in only a few patients (4.5%) 18) . Also, other studies have reported that group B rotavirus was responsible for severe cholera-like diarrhea, with vomiting and severe dehydration 19) . Group C rotavirus has been reported to be associated with relatively mild disease; fewer episodes of vomiting, less dehydration and fewer hospitalizations when compared to group A rotavirus infection in children 9, 12) . However, above studies based their conclusions on very small sample sizes for analysis of clinical data. Moreover, very few studies had been executed to compare the clinical presentations and prevalence of patients infected with group A, group B and group C rotaviruses one another, which was not far sufficient to provide knowledge helpful to physicians treating patients infected with rotavirus. It spurred us on trying this study even if this study still may mean preliminary. We analyzed 310 children with acute diarrhea for a year. Among them, the prevalence of rotavirus infection was evaluated by each group and clinical features of group A, B and C rotaviruses infections were described respectively to compare one with another.
Materials and Methods

Subjects
Between January 2010 and December 2010, we 
DNA Amplication
The presence of group A, B or C rotavirus is in- .
Statistical analysis
Statistical analysis to compare clinical features among group A, B and C rotavirus-infected patients was performed using SPSS (SPSS Inc., version 18.0, Chicago, IL, USA) for Windows by chi-square test or Fisher's exact test. A P value under 0.05 was considered statistically significant.
Results
40 (12.9%) cases were positive for rotaviruses in 310 stool specimens. These included 23 (57.5% of the rotavirus infections) positive for group A, 5 The frequency of group C rotavirus infections detected in this work (3.9%) was higher than in other studies carried out with pediatric population in Korea (0.7%), Turkey (0.8%), Japan (1.2%), Nigeria (1.8%), Argentina (2.8%) and Malawi (3.3 %) [10] [11] [21] [22] [23] [24] . However, the prevalence of the infection was lower compared to Japan (10.2%), Spain (16%) 12, 13) . Group C rotavirus has also been found in co-infection with other enteric pathogens such as Vibrio cholerae, Shigella flexneri and group A rotavirus 10, 12, 14) . But, any mixed infections (Vibrio Cholerae, Shigella Flexneri) with group C rotavirus were not shown in this study.
The data presented above, together with other studies, demonstrate clearly that the selection of diagnostic methods can directly influence detection rates. With this very same collection, a 1% detection rate was reported previously using only one ELISA method for screening with nested PCR for confir-mation. The incorporation of an additional ELISA method (CDC-ELISA), modifications in the set of primers for RT-PCR and nested PCR and the use of Southern blotting increased the estimate of group C rotavirus incidence to 3% 25) .
The median age of group C rotavirus detections in the current study were 17 months old. Previously, seroepidemiological investigations and detection data suggested a difference between age distribution in children with diarrhea caused by group A rotavirus, which typically infects children before 3 years of age, and group C rotavirus, which affects older children 7, 25, 26) . Although it is generally believed that group C rotavirus is more prevalent among older children (>4 years), detection of group C rotaviruses in both older and younger children is not surprising at all [9] [10] [11] [12] 15) . However, the small number of samples in the present study did not allow us to draw solid conclusions about the prevalence in older children.
The sporadic nature of group C rotavirus infections along with the possibility of rapid dissemination among susceptible individuals in certain settings could be the cause of large outbreaks. It has been suggested that sporadic introduction from a hypothetical reservoir could explain at least in part the variability in detection rates observed in short studies 27) . This study does not suggest that the group C rotavirus have currently a major epidemiological impact, even after the introduction of a group A rotavirus vaccine.
The fact that the group C rotavirus strains do not remain circulating in humans like group A rotavirus, may suggest that this group does not achieve the fitness required to become a successful human pathogen 28) . It is an alternative hypothesis that the group C rotavirus may cause a subclinical infection in humans. Based on the study conducted in Hungary, the group C rotavirus were detected from raw sewage samples, suggesting that the virus is in circulation; however, a significant increase in the number of sporadic cases or outbreaks was not observed 29) .
It is noted that the group B and C rotavirus incidence and associated disease remain unclear once sensitive tests for its detection are not available to clinical laboratories. The diagnosis is difficult since most of the ELISA assays do not recognize the group B and C rotavirus specific VP7, VP6 antigen. The RT-PCR using group B and C rotavirus specific primer is a convenient option 30) . However, it has not been used widely due to the large costs for routine surveillance.
In conclusion, these findings suggest that group 
